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(54) Tiae: TWO-WAY IN-FLIGHT RADIO TELECOMMUNICATION SYSTEM AND METHOD 
(57) Abstract 

A system and mctiiod for providing two-way in-flight radio 
telecommunications onboard an aircraft (41) are disclosed. The 
radio telecommunication system (30) includes a Gateway Mobile 
Switching Center (G-MSC) (37). an Aiicrafi irv-nighi SyswiTi 
Controller (AISC) (31) located onboard a subscriber's aircraft (41), 
a Ground In-flight System Controller (GISC) (35). a satellite (33) 
to relay messages and calls from the GISC and AISC and a Home 
Location Register (HLR) (39) which provides routing and location 
information for use by the GISC and the G-MSC. In an alternate 
embodiment of the invention, a system and method for using a 
mobile phone (114) on an aircraft are disclosed. A mobile phone 
( 11 4) is connected to a seat lemiinal (113) located on an aircraft by a 
co-ax cable (115). The radio frequency (RF) signals produced by a 
mobile phone pass through a co-ax cable ( 1 16) to an Airborne Radio 
Base Station (A-RBS) (112). The A-RBS converts the RF signals 
into signals which do not interfere with the aircraft's navigational 
and communication equipment and are compatible with the GISC 
(35) and multiple cellular networks. These converted signals arc 
then transmitted via satellite (33) to a cellular network (49). 



AISC 


\ 






BNSOOaO; <WO__9826521A1J_> 



4 



FOR THE PURPOSE Of SSFOEMATiON OSf Y 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


n 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


l^vta 


SZ 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


Hie former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 

Benin 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Ualy 


MX 


Meaico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CO 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzertand 


KG 


Kyrgyaian 


NO 


Norway 


ZW 


Zimbabwe 


a 


Cflte d'lvoirtt 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazaksun 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


U 


Uechteostetn 


SO 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







BNSOOaO: <WO_9826S21A1 J_> 



wo 98/26521 




PCT/SE97/02057 



1 



TWO-WAY IN-FLIGHT RADIO TELECOMMUNICATION 
SYSTEM AND METHOD 

5 BACKGROUND OF THE INVENTION 

Technical Field of the Invention 

This invention relates to radio telecommunication systems and, more 
particularly, to a system and method for two-way in-flight radio telecommunications 
on board an aircraft. 

10 Description of Related Art 

Air-to-ground telecommunication systems on board aircraft are widely known 
and used. These in-flight systems typically provide a passenger with the ability to 
initiate a telephone call by contacting a ground-based station and connecting to the 
public switched telephone network (PSTN), and from there, to a called party. 

15 However, existing in-flight telecommunication systems suffer from several 

disadvantages. First, a ground-based caller has no way of originating a call to a 
passenger on board an aircraft through an in-flight telephone system. Existing in- 
flight telephone systems do not permit incoming calls. The closest existing system 
to a two-way m-tlighi telephone system requires a grounu-ba«:u calici io call a 

20 special airborne telephone number specific to an airbome passenger on a particular 
flight. The ground-based caller must input the ground-based telephone number 
where the call is being originated. If the airbome passenger has registered his 
location with the system, the airbome passenger receives a message indicating that 
the ground-based caller requests a call. The airbome party must then call back the 

25 ground-based caller. 

Additionally, a passenger may not use his own mobile telephone on board 
an aircraft because the mobile telephone's radio frequency (RF) signal may interfere 
with aircraft operations. The passenger must use the telephone provided in the seat- 
back in front of him. and pay higher access fees associated with the existing in-flight 

30 system. Also, since the existing in-flight system does not allow the passenger to use 
his own mobile telephone, the passenger loses the benefits of many advanced 
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feamres and services to which he may subscribe. Thus, when utilizing an existing 
in-flight telecommunication system, a passenger must pay higher fees while 
receiving less service than he obtains when using his own mobile telephone. 

Although there are no known prior art teachings of a solution to the 
5 aforementioned deficiency and shortcoming such as that disclosed herein, prior art 
references that discuss subject matter that bears some relation to matters discussed 
herein are U.S. Patent Number 5,278,891 to Bhagat et al. (Bhagat '891), U.S. 
Patent Number 5,408,515 to Bhagat et al. (Bhagat '515), and U.S. Patent Number 
5,212,804 to Choate (Choate). Bhagat '891 discloses a ground-to-air telephone 

ID calling system for calling a subscriber on an aircraft with a single telephone. 
Specifically, the patent provides for a system for receiving a call while airborne in 
an aircraft. The system includes a ground-based computer for receiving a called 
airborne telephone number and a call-back number from an originating party on the 
ground. Bhagat '981 requires the originating party to input an Air-Ground 

1 5 Radiotelephone Automated Service (AGRAS) number, representing an identification 
number of the airborne telephone to be called. The originating party must then input 
a call-back number (i.e., his own telephone number) and then hang up. 
Subsequently, the system connects the two parties by calling the airborne party and 
then calling the originating party. 

20 Thus, Bhagat '891 suffers from several disadvantages. This telephone system 

requires the originating party to enter an additional AGRAS number, as well as the 
originating party's own number. Furthermore, this system works with aircraft 
possessing only one airborne telephone, but not those aircraft possessing more than 
one telephone. 

25 Bhagat '515 discloses a ground-to-air telephone calling system as discussed 

in Bhagat '891, but provides for ground-to-air calls to aircraft possessing more than 
one telephone. Bhagat '515 requires that an airborne subscriber be assigned and 
utilize a Traveler Assigned Number (TAN), which is associated with a particular 
seat on an airplane. Bhagat '515 suffers from the same disadvantages of Bhagat 

30 '891 associated with the requirements for the originating party to enter an AGRAS 
number, enter the originating party's own number, hang up, and wait for a call back 
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from the system. Bhagat '515 then adds the additional complexity of requiring a 
TAN to be assigned to each passenger. This is a very burdensome task for airlines, 
and in any event, will not work on those airlines that do not assign specific seats to 
passengers. 

5 Choate discloses an air-to-ground telephone system having multiple ground- 

based base stations and multiple airborne mobile units. Specifically, the patent 
provides for controlling multiple two-way radiotelephone conversations between a 
number of aircraft and a network of base stations capable of being interconnected 
to landline telephone networics. Choate, however, does not provide for ground- 

10 initiated calls to an airborne party. 

It would be a distinct advantage to have a two-way in-flight 
telecommunication system and method of providing an airborne subscriber with the 
ability to originate and receive telephone calls in the aircraft at the subscriber's seat, 
such calls being made with subscribers on the ground or with other airborne 

15 subscribers. In addition, it would be advantageous for such a system to operate by 
utilizing the airborne subscriber's own mobile telephone without interfering with 
aircraft navigation or communication systems. It is an object of the present 
invention to provide such an in-flight telephone system and method. 

20 SUMMARY OF THE INVENTION 

The present invention is a system and method of providing two-way in-flight 
radio telecommunications on board an aircraft. In one aspect, the present invention 
is a radio telecommunication system providing two-way telephone services between 
an airborne subscriber located on board an aircraft and another party. The radio 

25 telecommunication system includes a gateway mobile switching center (G-MSC) and 
a ground in-flight system controller (GISC) for receiving and routing calls from the 
G-MSC to the aircraft, as well as from the aircraft to the G-MSC. The radio 
telecommunication system also includes a home location register (HLR) that stores 
subscriber information, routing information, and location information. The HLR 

30 receives the routing information and the location information from the GISC. The 
HLR also sends the subscriber information to the GISC and the routing information 
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to the G-MSC. Finally the radio telecommunication system includes an aircraft in- 
flight system controller (AISC) located on the aircraft for connecting the airborne 
subscriber to the radio telecommunication system and for providing location and 
activity information for the subscriber to the GISC. 
5 In another aspect, the present invention is a method of delivering a call from 

a party to an airborne subscriber located on board an aircraft. The method begins 
by updating the location and subscriber information of the airborne subscriber in its 
home location register (HLR). This is followed by receiving in a gateway mobile 
switching center (G-MSC), an incoming call for the airborne subscriber from the 

10 party. The method continues by transmitting a location request message requesting 
the routing information of the airborne subscriber from the G-MSC to the HLR. 
Next, the HLR transmits a routing request message to a ground in-flight system 
controller (GISC). This is followed by transmitting an availability query from the 
GISC to the AISC and querying, by the AISC, the availability of a seat telephone 

15 terminal where the airborne subscriber is located on board the aircraft. The method 
continues by transmitting an availability response indicating the availability of the 
seat telephone terminal from the AISC to the GISC. Next, the GISC allocates a 
routing number providing routing information of the seat telephone terminal and the 
subscriber mformation. This is followed by transmitting a routing numt>er from the 

20 GISC to the HLR and transmitting the routing number from the HLR to the G-MSC. 
Finally the method ends with delivering the call. 

In another embodiment of the present invention, the present invention is a 
radio telecommunication system providing two-way telephone service between an 
airborne subscriber located on board an aircraft and another party. The radio 

25 telecommunication system includes a gateway mobile switching center (G-MSC) and 
a ground in-flight system controller (GISC) located on the ground for receiving and 
routing calls from the G-MSC to the subscriber's aircraft, and from the aircraft to 
the G-MSC. The system also includes a home location register (HLR) that stores 
subscriber information, routing information, and location information. The HLR 

30 receives the routing information and the location information from the GISC. The 
HLR also sends the subscriber information to the GISC and the routing information 
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10 the G-MSC. The system also includes a mobile telephone for transmitting and 
receiving calls from the airborne subscriber to the radio teleconmiunication system 
through the GISC. Finally, the system includes an airborne radio base station (A- 
RBS) located on board the aircraft for converting RF signals produced by the mobile 
5 telephone to a protocol compatible with the GISC, and a co-ax cable connecting the 
mobile telephone to the A-RBS. 

In another aspect, the present invention is a method of using a mobile 
telephone on an aircraft. The method starts by connecting a co-ax cable from the 
mobile telephone to a airborne radio base station (A-RBS) aiKl converting by the A- 

10 RES the radio frequency (RF) signals produced by the mobile telephoK into a 
compatible protocol which does not interfere with the aircraft's operations. This is 
followed by transmitting in the A-RBS, signals in the compatible protocol from the 
A-RBS to the GISC and the routing of the signals from the GISC to the G-MSC via 
the HLR. Finally, the method fmishes with delivering the signals from the G-MSC 

15 to another party, 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be better understood and its numerous objects and 
advantages will become more apparent to those skilled in the an by reference lo the 
20 following drawings, in conjunction with the accompanying specification, in which: 
FIG. 1 (Prior Art) is a simplified block diagram illustrating an existing in- 
flight telephone system which utilizes an Aircraft Controller, a Ground Controller, 
a satellite and a Gateway Mobile Switching Center (G-MSC); 

FIG. 2 is a simplified block diagram illustrating the components of an in- 
25 flight telephone system of the present invention; 

FIG. 3 is a signaling diagram illustrating the flow of messages for updating 
a subscriber's address in the present invention; 

FIG. 4 is a signaling diagram illustrating the routing of a call from a party 
to an airborne subscriber in accordance with the teachings of the present invention; 
30 and 
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FIG. 5 is a simplified block diagram illustrating the components of an in- 
flight telephone system of an alternate embodiment of the present invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 

5 The present invention is a system and method for two-way in-flight radio 

telecommunications on board an aircraft. 

FIG. 1 is a simplified block diagram illustrating an existing in-flight 
telephone system 10 for connecting calls from a passenger on an aircraft 11 with a 
called party in the public switched telephone network (PSTN) 13. The existing in- 
10 flight system 10 includes an Aircraft Controller 15, a satellite 17, a Ground 
Controller 19 and a Gateway Mobile Switching Center (G-MSC) 21. A call is 
initiated by the passenger on the aircraft 11. The call is routed through the Aircraft 
Controller 15, which is located on the aircraft 11, and uplinked to a satellite 17 
through a data signal 23. Data signal 23 is subsequently downlinked to the Ground 
15 Controller 19, which is located on the ground. Ground Controller 19, after 
receiving data signal 23, routes the signal to the PSTN 13. Finally, the call is 
routed from the PSTN 13 to the ground-based party. However, in the existing 
system, there is no way for a party to initiate a telephone call to an airborne 
passenger. The existing system iO requires the passenger lo input ai his seat 

20 terminal, a special airborne telephone number. A location message 25 is sent by the 
Aircraft Controller 15 to the Ground Controller 19 via satellite 17. Subsequently, 
in order for the party to establish contact with the passenger, the ground-based party 
must input the ground-based party's telephone number as well as a special airborne 
telephone number associated with the passenger. The PSTN 13 recognizes the 

25 special airborne telephone number and routes a data signal 27 to the G-MSC 21. 
The G-MSC 21 sends the data signal 27 to the Ground Controller 19. The data 
signal 27 is sent to the Aircraft Controller 15 via satellite 17. The Aircraft 
Conu-oller 15 informs the airborne passenger of the ground-based party's telephone 
number. If the airborne passenger wishes to speak with the ground-based party, the 

30 airborne passenger must initiate a call back to the ground-based party. 
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FIG. 2 is a simplified block diagram illustrating the components of an in- 
flight telephone system 30 of the present invention. In the preferred embodiment of 
the present invention, die telephone system 30 includes an Aircraft In-flight System 
Controller (AISC) 31, a satellite 33, and a signaling network 49 further comprising 
5 a Ground In-flight System Controller (CISC) 35, a G-MSC 37. and a Home 
Location Register (HLR) 39. 

The AISC 31 is located on board an aircraft 41 . The AISC stores in memory 
the telephone location where a subscriber is located on board the aircraft 41. In 
order to establish the location of the subscriber on the airplane 41, a credit card can 

10 be used as a smart card. The subscriber boards the aircraft 41 and runs his smart 
card through a card reader located at the telephone terminal where the subscriber is 
located. A PSTN-dialable number called a Calling Card Number (CCN) is 
associated with the smart card. The smart card is shnilar to a Subscriber Identity 
Module (SIM) card found in GSM. The smart card enables the airborne subscriber 

15 to use the associated CCN aboard the aircraft 41. This CCN may be the 
subscriber's mobile telephone number. Alternately, the subscriber can manually 
enter his CCN into the telephone terminal. The AISC 31 informs the GISC 35 of 
the location of the subscriber on board the aircraft 41 through location updating 
messages*. Auuiuuimiiy, uic AISC 31 informs the GISC 35 when ihc AISC 51 can 

20 no longer receive calls (i.e. at the termination of the flight). 

A signaling network 49 found in most radio telecommunications network, 
such as SS7 networks, is used for communicating between the components within 
the signaling network 49, the G-MSC 37 and the HLR 39, and the GISC 35. 

The GISC 35 is located on the ground and provides a conduit between the 

25 airborne subscriber and another party, based either on the ground or in the air. The 
GISC 35 includes a Visitor Location Register (VLR) 36, which stores the location 
of the airborne subscriber on board the aircraft 41. The VLR 36 also stores the 
subscriber's categories and routing information. The VLR 36 receives the routing 
and location information from the AISC 31. The GISC 35 provides routing 

30 information 47 on the airtx)me subscriber to the HLR 39 when the HLR 39 requests 
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the information. The GISC 35 also cancels the routing information sent to the HLR 
39 when informed of the termination of the flight by the AISC 31. 

The ground-based HLR 39 is a database fouiKl in most cellular systems. The 
HLR 39 stores the CCN, as well as location, routing and availability information of 
5 the subscriber. The HLR 39 obtains the location, routing and availability 
information of the subscriber by sending queries to the GISC 35. The HLR 39 
receives requests for routing information from the G-MSC 37 and sends the results 
to the G-MSC 37. 

The satellite 33 allows the GISC 35 to communicate with the AISC 31 by 

10 relaying any messages and establishing a communications link for a call 43. 

When a subscriber boards an aircraft 41 and passes his smart card through 
the card reader located in the phone at the subscriber's seat, the AISC 31 stores the 
CCN and the location of the subscriber in its memory. The AISC 31 informs the 
GISC 35 of the presence, location and CCN of the airborne subscriber by sending 

15 a location updating message to the GISC 35 via satellite 33. The GISC 35 updates 
the HLR 39. from information obtained from the AISC 31, by sending routing 
information 47 to the HLR 39. In addition, the GISC 35 stores the subscriber's 
categories in the VLR when received from the HLR 39. Whenever the CCN is 
dialed by an originating party in the PiJ I N 13. the call 43 is routed through the G- 

20 MSC 37, as in a typical cellular network. When the originating party is based 
aboard another aircraft, its GISC acts as a G-MSC. When the call reaches the G- 
MSC 37, the G-MSC 37 queries the HLR 39, associated with the CCN, for the 
airborne subscriber's status and location, by sending a location request message 45, 
using a global title defined as the CCN. The HLR 39 looks up the subscriber status 

25 and, if the airborne subscriber's status is active, the HLR 39 orders the G-MSC 37 
to reroute the call 43 to the GISC 35. The GISC 35 then uplinks the call 43 to the 
satellite 33. The call 43 is subsequently downlinked to the AISC 31 on board the 
aircraft 41, The AISC 31 then routes the call 43 to the airborne subscriber's location 
on the aircraft 41. Additionally, the subscriber can still originate a call 43 from the 

30 aircraft 41 via satellite 33 to the GISC 35, and from there, to the PSTN 13. 
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FIG. 3 is a signaling diagram illustrating the flow of messages for updating 
a subscriber's address in the HLR 39 according to the teachings of the present 
invention. The process begins when a subscriber boards an aircraft and runs his 
smart card through a card reader located in a telephone terminal 51 at the 
5 subscriber's seat. The data from the smart card includes the subscriber's CCN. An 
activity message 52 is sent from the terminal 51 to the AISC 31 and includes the 
subscriber's CCN and terminal number. The AISC 31 stores the CCN and the 
terminal number defining the location of the subscriber's telephone. The AISC 31 
then sends a location updating message 53 to the VLR 36 in the GISC 35. The VLR 

10 36 creates a visitor record, stores the CCN, an aircraft identifier, and the terminal 
number in the visitor record. Next, the GISC 35 sends a location updating message 
54 to the HLR 39 using Global Title (GT) addressing. The HLR 39 records the 
VLR 36 address in the subscriber's record and marks the subscriber's record as 
active. The HLR 39 then sends the relevant subscriber categories 55 back to the 

15 GISC 35 where they are stored in the subscriber's record in the VLR 36 along with 
the HLR 39 address. The GISC 35 may send an acknowledgment message 57 to the 
AISC 31 acknowledging completion of the updating of the subscriber's address in 
the HLR 39. Next, the AISC 31 may send an acknowledgment message 59 to the 
telephone terminal 51 acknowledging completion of the updating of the subscriber's 

20 address in the HLR 39. 

FIG. 4 is a signaling diagram illustrating the routing of a call from a 
ground-based or airborne (originating) party to an airborne subscriber in accordance 
with the teachings of the present invention. When the originating party dials an 
airborne subscriber's CCN, the call 83 is recognized by the PSTN 71 as a wireless 

25 number, and at 85, the call is routed to the nearest G-MSC 73. The G-MSC 73 
creates a location request message which may take the form of a location message 
87, uses the CCN as a GT, and sends it out to the subscriber's HLR 77. The HLR 
77 checks its database to see if the called party is active and currently registered in 
the VLR located in the GISC 79. If the subscriber is active, the HLR 77 sends a 

30 routing request 89 to the GISC 79. The GISC 79 sends an availability query 91 to 
the AISC 81 on board the subscriber's aircraft, to determine if the terminal at which 
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the subscriber is located is available. The AISC 81 sends an availability response 
95 back to the CISC 79. If the terminal is available, the GISC 79 allocates a routing 
number 93 providing routing information of the terminal and the subscriber's 
information. The GISC 79 sends the routing number 93 to the HLR 77 associated 
5 with the subscriber's record. The routing number 93 is a valid PSTN number 
temiinating at the GISC 79. The HLR 77 forwards the routing number 93 to the G- 
MSC73. Call delivery is then completed from the G-MSC 73 to the GISC 79. The 
GISC 79 determines the location of the subscriber for the call 83. Additionally, the 
GISC 79 determines the availability of the subscriber for the call 83. The GISC 79 

10 then forwards the call to the AISC 81. The AISC 81 sends an alening signal to a 
seat terminal 101 where the subscriber is located. The alerting signal may cause a 
light to flash or a ringer to ring at the seat terminal 101. When the airborne 
subscriber answers, the call is connected. 

FIG. 5 is a simplified block diagram illustrating the components of an in^ 

1 5 flight telephone system 1 10 of an alternate embodiment of the present invention. In 
the alternate embodiment of the present invention, the telephone system 110 includes 
an Airborne Radio Base Station (A-RBS) 112, a satellite 33, a telephone terminal 
113, a mobile telephone 114, a first co-ax cable 115, a second co-ax cable 116, a 
GISC 35, arid a signaling nerwork 49 farther conriprising a G-MSC 37 a™ a HLR 

20 39. 

The telephone system 1 10 is the same as telephone system 30, except for 
some differences located aboard aircraft 41. An A-RBS 112 is used in place of an 
AISC aboard the aircraft 41 . The A-RBS 1 12 performs all of the same functions as 
the AISC 31 as described in the telephone system 30. However, the A-RBS 1 12 has 

25 the additional function of convening all of the RF signals produced by the mobile 
telephone 114, to a signalling protocol compatible with the GISC 35. which will not 
interfere with the aircraft's operations. The mobile telephone 114 is an ordinary 
mobile phone typical of use in a cellular telecommunication system with an added 
modification of a co-ax connector. The mobile telephone 1 14 is located with the 

30 airborne subscriber at a telephone terminal 113 at a seat location on board aircraft 
41. 



BNSOOCIO: <W0 9624521 A1J_> 



wo 98/26521 




PCT/SE97/02057 



-11- 

The first co-ax cable 115 connects the mobile telephone 114 to the telephone 
terminal 113 through the coax connector. The first co-ax cable 115 provides an 
insulated connection for the RF signal produced by the mobile telephone 114 
wherein the RF signals do not interfere with the operations of the aircraft 41. 
5 The second co-ax cable 116 runs from the telephone terminal 113 at the 

airborne subscriber's seat to the A-RBS 112. The second co-ax cable 116 also 
provides an insulated connection for the RF signal produced by the mobile telephone 
114 from the telephone terminal to the A-RBS 112 and again prevents the RF signals 
from interfering with the operations of the aircraft 41. 

10 The airborne subscriber connects his mobile telephone 114 to the telephone 

terminal 113 at his seal by using the first co-ax cable 115. The airborne subscriber 
then initiates a call to a ground-based party. The RF signal produced by the mobile 
telephone 114 proceeds through the first co-ax cable 115 to the telephone terminal 
113. Next, the RF signal passes from the telephone terminal to the A-RBS 112 

15 through the second co-ax cable 116. Once the RF signal reaches the A-RBS 112, 
the A-RBS 112 converts the RF signals into a protocol compatible with the GISC 35 
and which does not interfere with the aircraft 4rs operations. This protocol is then 
transmitted via satellite 33 to the GISC 35. Once the GISC 35 receives the signals 
from the satellite 33, the telephone system 110 functions in the same manner as 

20 described for the telephone system 30. It is thus believed that the operation and 
construction of the present invention will be apparent from the foregoing 
description. While the system shown and described has been characterized as being 
preferred, it will be readily apparent that various changes and modifications could 
be made therein without departing from the spirit and scope of the invention as 

25 defined in the following claims. 
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WHAT IS CLAIMED IS: 

1. A radio telecommunication system providing two-way telephone 
services between an airborne subscriber located on board a first aircraft and another 

5 party, comprising: 

a gateway mobile switching center (G-MSC); 

a ground in-flight system controller (GISC) for receiving and routing calls 
from said G-MSC to said first aircraft, and from said first aircraft to said G-MSC; 
a home location register (HLR) that stores subscriber information, routing 
10 infonnation, and location information, said HLR receiving said routing information 
and said location information from said GISC, and said HLR sending said subscriber 
information to said GISC and said routing information to said G-MSC; and 

an aircraft in-flight system controller (AISC) located on said first aircraft for 
connecting said airborne subscriber to said radio telecommunication system and for 
15 providing location and activity information for said subscriber to said GISC. 

2. The radio telecommunication system of claim 1 further comprising 
at least one satellite providing a signaling and transmission relay means from said 
AiSC to said GISC, 

20 

3. The radio telecommunication system of claim 2 wherein said GISC 
includes a visitor location register (VLR) for storing said airborne subscriber's 
activity and location information, 

25 4. The radio telecommunication system of claim 3 wherein said VLR 

also stores said airborne subscriber's categories. 

5. The radio telecommunication system of claim 4 wherein said party 
originates a call to said airborne subscriber from on board a second aircraft, said 
30 radio telecommunication system further comprising a second GISC, said second 
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GISC being associated with said second aircraft and performing the functions of said 
G-MSC for calls originated by said party and directed to said airborne subscriber. 

6. In a radio telecommunication system having a gateway mobile 
5 switching center (G-MSC), a ground in-flight system controller (GISC) with a 

visitor location register (VLR), an aircraft in-flight system controller (AISC) on 
board an aircraft, and a home location register (HLR), a method of delivering a call 
from a party to an airborne subscriber located on board said aircraft, said method 
comprising the steps of: 
10 updating location and subscriber information of said airborne subscriber in 

said HLR and in said VLR; 

receiving in said G-MSC, an incoming call for said airborne subscriber from 
said party; 

transmitting a location request message from said G-MSC to said HLR, said 
1 5 location request message requesting routing information for said airborne subscriber; 

transmitting from said HLR to said GISC a routing request message; 

transmitting an availability query from said GISC to said AISC; 

querying, by said AISC, the availability of a seat telephone terminal where 
said airborne subscriber is located on board said aircratt; 
20 transmitting an availability response from said AISC to said GISC, said 

availability response indicating the availability of said seat telephone terminal; 

allocating a routing number in said GISC, said routing number providing 
routing information for said telephone terminal and said information of said airborne 
subscriber; 

25 transmitting said routing number from said GISC to said HLR; 

transmitting said routing number from said HLR to said G-MSC; and 
delivering said call. 

7. The method of claim 6 ftirther comprising, after the step of updating 
30 location and subscriber information of said airborne subscriber in said HLR, the 

steps of: 
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10 



15 



20 



25 



transmitting a location updating message from said AISC to said VLR; 
transmitting said location updating message from said VLR to said HLR; and 
transmitting said airborne subscriber's categories from said HLR to said 



8. The method of claim 7 further comprising, after the step of 
transmitting said airborne subscriber's categories from said HLR to said VLR, the 
steps of: 

sending an acknowledgment message from said GISC to said AISC 
acknowledging the completion of updating said location and subscriber information 
of said airborne subscriber in said HLR; and 

sending an acknowledgment message from said AISC to said seat telephone 
terminal acknowledging the completion of updating said location and subscriber 
information of said airborne subscriber in said HLR. 

9. The method of claim 8 wherein said step of delivering said call 
includes the steps of: 

routing said incoming call from said G-MSC to said GISC; 

determining said location and availability of said airborne subscriber for said 
incoming call by said GISC; 

forwarding said incoming call to said AISC of said airborne subscriber from 
said GISC; and 

sending an alerting signal from said AISC to said telephone terminal. 

10. A radio teleconnmunication system providing two-way telephone 
services between an airborne subscriber located on board a first aircraft and another 
party, comprising: 

a gateway mobile switching center (G-MSC); 

a ground in-flight system controller (GISC) located on the ground for 
receiving and routing calls ft-om said G-MSC to said first aircraft, and from said first 
aircraft to said G-MSC; 



VLR. 
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a home location register (HLR) that stores subscriber information, routing 
information, and location information, said HLR receiving said routing information 
and said location information from said GISC, and said HLR sending said subscriber 
information to said GISC and said routing information to said G-MSC; 
5 a mobile phone for transmitting and receiving calls from said airborne 

subscriber to said radio teleconmiunication system through said GISC; 

an airborne radio base station (A-RBS) located on board said first aircraft for 
converting RF signals produced by said mobile telephone to a compatible protocol 
for said GISC, said A-RBS connecting said airborne subscriber to said radio 
10 telecommunication system and providing location and activity information of said 
subscriber to said GISC; and 

a co-ax cable connecting said mobile telephone to said A-RBS. 

1 1 . The radio telecommunication system of claim 10 further comprising 
15 at least one satellite providing a signaling relay means from said A-RBS to said 

GISC. 

12. The radio telecommunication system of claim 11 wherein said GISC 
includes a visitor location register (VLR) for storing said airborne subscriber's 

20 activity and location information. 

13. The radio telecommunication system of claim 12 wherein said VLR 
also stores said airborne subscriber's categories. 

25 14. The radio telecommunication system of claim 13 wherein said party 

originates a call to said airborne subscriber from on board a second aircraft, said 
radio telecommunication system further comprising a second GISC, said second 
GISC being associated with said second aircraft and performing the functions of said 
G-MSC for calls originated by said party and directed to said airborne subscriber. 

30 
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15. In a radio telecommunication system having a ground in-llighi system 
controller (GISC) with a visitor location register (VLR), an airborne raiMo base 
station (A-RBS). a co-ax cable connecting a mobile phone of an airborne sub "briber 
with said A-RBS, and a signaling network having a home location register (flLR) 

5 and a gateway mobile switching center (G-MSC), a method of using said mi)bile 
telephone on said aircraft, said method comprising the steps of: 

connecting said co-ax cable from said mobile telephone to said A-RBS; 

converting, in said A-RBS, radio frequency (RF) signals generated from said 
mobile telephone into a protocol compatible with said GISC and said signaling 
10 network, and which does not interfere with operations of said aircraft; 

transmitting in said A-RBS, signals in said compatible protocol, from said 
A-RBS to said GISC; 

routing said signals from said GISC to said G-MSC via said HLR; and 

delivering said signals from said G-MSC to another party. 

15 

16. The method of claim 15 wherein said step of connecting a co-ax cable 
from said mobile telephone to said A-RBS includes the steps of: 

connecting a first co-ax cable from said mobile telephone to a seat terminal 
on said aircraft; and 

20 connecting a second coax cable from said seat terminal to said A-RBS. 

17. The method of claim 15 further comprising, after the step of 
converting RF signals into said compatible protocol, the step of transmitting via a 
satellite, said signals to a ground-based cellular network. 

25 



30 
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